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BANKING AND RETAIL TRANSACTION TERMINAL AND NETWORK 



This invention relates to banking and retail 
transaction terminals and networks. 

Typical banking and retail transaction terminals may 
comprise automated teller machines (ATMs), retail point- 
of-sale (PoS) terminals and general self-service terminals 
(SSTs) . Each terminal has a central processor, typically 
PC based, which controls the application flow and user 
interface presentation. The application software and the 
graphics, animation and sound files used by the 
application are, typically, stored on a hard disk or other 
mass storage device within the terminal. The terminal is 
connected to a server through a connection, which may be 
either a high order communications link or a telephone 
based modem. The server contains an information database 
(termed a legacy Host) . Numbers of terminals, which may 
be of the same or of a different kind, are connected to 
the server in a transaction network. Simple client-server 
transactions are conducted between the terminal and the 
server in order to obtain specific customer information 
used in the processing of the customer's transaction. In 
the case of an ATM the transaction may typically be a cash 
withdrawal or a balance request. In the case of a retail 
PoS terminal a typical transaction is a price lookup. 

A transaction terminal includes peripheral devices 
that are often very specific to the function of the 
terminal. Typical peripheral devices included in an ATM 
are a card reader, a. cash dispenser, a receipt printer and 
an encrypting keyboard. These devices are not normally 
found on a PC and must be added both physically and 
electrically and -be provided with appropriate control 
software. The serial and parallel ports associated with a 
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drivers dependant on the actual Smart card that is 
inserted. Installing and maintaining various Smart card 
reader drivers within the main control application puts 
further strain on the system. There may also be a 
requirement to dynamically download new application 
software from the terminal to an inserted Smart card. 
Printers may require to dynamically download different 
graphics drivers to support various different graphics 
formats. Yet again dispensers may not be limited to 
dispensing cash only but may be required to dispense other 
media such that alternative or additional control software 
may be called for at run time. 

While application development tools are becoming 
available that allow the developer to consider peripheral 
modules as functional components it is still, typically, 
necessary to provide business logic and error handling 
facilities for these components within a single central 
application. 

It is an object of the invention to provide a 
transaction terminal or network in which the above 
problems are overcome. 

According to the invention in one aspect a banking or 
retail transaction terminal includes a central processor 
which provides processing capabilities for a plurality of 
peripheral devices characterised in that each peripheral 
device has its own, independent, application running 
within the central processor. These applications are so 
constructed that they can communicate directly with each 
other. They can also communicate directly with an external 
server . 



[I 



1 



includes 



In alt — ative embodiment a t ^ 
25 * Plurality of tran saction terminal * 

^dependent processin P^ipheral devices h 

~ication s 1 n n L CaPabilitieS — eris ed 
e-le said ^ * ^ --ded f rom said ^ 

external server. ' indi vidual accesB to ^ 

Preferably the> ^ 

y witn each other. 

Th e communication n i, 
*Hernativel y the co^nij^ ^ b * ^-ated linJcs . 
- Nation sigM1 ^« ^ »a y comprise a ^ 

n tr ! nSfer ° f '^l. the ; f ;; -~ 'or ena b li ng 

■"*««* to a server. m ° de '" "rough a telephone 

In carrying out i-h 

~* «- S e lacted from ; h : nv ; o T n P - iPheral devices 

a user interface a Peripheral 
«d a cash dispenser. »! *" rMd "' a receipt pti ' 
- a displ ay JTt. interfa « a 

According to the 

transaction networ* comp ~°" another aspect , 

terminals each P ' »- ' Polity o f transaction 
devices, . central J a plurality of 

the teMinals to the ser e ;» h «*» iM t iM llaJt . from 

^nks extend to Characterised in that the 

-cesser under the co»"^ centra! 
»»t„l a Ppl i cation Qr J 01 ° f the peripheral modules 

module within a ,. each individual 

"hin a terminal directly. Peripheral 

T he network ma 
»e,ac y „ ost) Kith a ^£ « information datafase 
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In order that the invention may be more fully 
understood reference will now be made to the accompanying 
drawings in which: 

Fig. 1 is a block diagrammatic repi ejentation of a 
transaction network embodying the invention and showing 
one terminal, and 

Fig. 2 illustrates a software architectural view of the 
embodiment of Fig 1 . 

Fig. 3 is a block diagrammatic representation of an 
alternative transaction network embodying the invention 
and showing one terminal, 

Fig. 4 is a flow chart of a typical sequence of events at 
an ATM terminal embodying the invention. 

Referring to Fig. 1 there is shown therein a block 
diagram of a transaction network comprising an ATM 21 
connected through a network connection 27 to a server 26. 
A transaction database (or legacy host) 28 is also 
connected to server 26 via a communications link 29. ATM 
21 has a number of peripheral devices. These are a card 
reader 23, a receipt printer 24, and a cash dispenser 25. 
These devices are connected through suitable parallel or 
serial ports to a central processor 30 provided in ATM 21. 
ATM 21 also includes a keyboard 22 and a user display 31. 
A communications link 27 is provided from ATM 21 to server 
26. Link 27 is typically a high order communications link 
to allow for efficient transfer of data from server 26 to 
ATM 21 although lower speed dial-up modems could be used 
if desired. When ATM 21 is turned on all application 
software is loaded from the mass storage device (not 
shown) associated with the central processor 30. Once 
operational the individual module applications running on 
central processor 30 use client-server techniques to 
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modems can be used. Other transaction terminals, in 
addition to ATM 11 may be linked to server 16 through 
other communication links similar to link 17. 

A feature of communication link ■ 17 is that each 
peripheral device or module in ATM 11 is directly 
connected to server 16 through link 17 and is thus an 
individual client to server 16. Server 16 is connected to 
legacy Host 18 (which is the basic banking or retail 
information database) through a further information signal 
communication link 19. The applications software used by 
modules in ATM 11 is stored in server 16. The same 
applications software can also be used by corresponding 
modules in other terminals of the network which are linked 
to server 16. 

The modules in terminal 11 can access link 17 using 
standard networking protocols such as TCP/IP in order to 
connect to server 16. Each module will contain an embedded 
processor and appropriate hardware control electronics in 
order to manipulate the hardware that constitutes the 
module. Within this embodiment of the invention the 
individual module applications run directly on the 
embedded processor. 

In addition to link 17 providing a direct connection 
from each module to server 16, link 17 also enables 
communication to take place among the individual modules 
of ATM 11 themselves. Thus information as to the 

operational state of any of the modules can be broadcast 
to all the other modules. 

The individual application modules that operate 
within either hardware embodiment of the invention (Fig. 1 
or Fig. 3) are arranged to operate as a team, with each 
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the peripheral module is reconnected its application 
module will broadcast a "HELLO" message to allow the other 
application modules to adapt accordingly. 

The transaction terminal described herein operates as 
an event driven system. Messages are broadcast from 
application modules within which an event has occurred to 
other application modules within the terminal. These 
other application modules may, or may not, be concerned 
with that event. For ATM 11 and its user interface 12, 
card reader 13 and cash dispenser 15 a typical transaction 
sequence is illustrated in Fig. 4. 

Referring now to Fig. 4 the first column shows a 
sequence of events and their associated event messages. 
The second, third and fourth columns show operations of 
user interface 12, card reader 13 and cash dispenser 14 
following generation of each event message listed in the 
first column. In the second column, which shows the 
operation of user interface 12, the statements within 
quotation marks are examples of the text displayed on a 
screen to the user. 

In the event of insertion of a card by a new user 
into card reader 13 a message "CARD_INSERTED" is broadcast 
by card reader 13. The effect of that message is to cause 
user interface 12 to display the text "Please enter PIN". 
When the user has entered a PIN number a 'Validate User 
PIN' operation takes place. This might involve the use of 
link 17 to communicate with legacy Host 18. If the 
entered PIN number is found to be valid for the particular 
card that has been inserted into card reader 13 then user 
interface 12 is informed accordingly whereupon it 
generates a "USER_VALID" event message. This causes 
display of a cash selection request. The user then enters 
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appropriately should that cash withdrawal be validated by 
server 16 and dispensed by cash dispenser 15. 



Not shown in Fig. 4 are the various communications 
that take, place between individual modules and server 16 
and legacy Host 18. Since each application module has an 
independent connection through communication link 17 to 
server 16 it can communicate directly and independently 
with it. For example a request may be made for 

information specific to the user and appropriate to 
conduct the current transaction. Thus dispenser 15 will 
require the users current balance in order to determine if 
the user had sufficient funds to cover a requested cash 
withdrawal. User interface 12 may require account balance 
and bank statement information in order to present these 
to the user. 

By having a direct connection from the peripheral 
devices to the server it is possible to allow the 
peripheral application modules to take a more active role 
in the overall operational flow and to conduct appropriate 
sections of the transaction business logic along with 
their own error handling. This allows the user interface 
application 12 to concentrate on its primary task of 
providing user interface display graphics, animation and 
video facilities. Within the hardware embodiment of the 
invention illustrated in Fig. 3 the processing power 
required to operate individual peripheral devices can then 
be selected to optimise the cost/performance ratio. 



I 

V 



Ik 



12 

CLAIMS : 



A banking or retail * 

o, Peripher r; - rainal lncIuding a 

2 «' ^ 31, character!^ in that ' 14 ' 15 " 22 ' «• 

control applications to have • I" t0 ">e ir 
eternal server. "divide access ^ ^ 

2 - The terminal a «= ,.1 • 

— -t e r Process co r u :r at ;: ns ciaim 1 ed in 

communication i inks (1 1C * tl0ns — hanisms or ln 
communicate directly ^ - h devices fcQ 

terminai as claimed in eit . 
***** in which a central pr oces ^ ° f ^ 

Providing processing powe r for " ^ * 'or 
24 ' 25, 31). P ^ f ° r P^Pheral devices (22, 23, 

4 - The terminal as claimed in 

^ims characterised in that ^ °' ^ 

•el-ctec f rom the following ^vices are 

US6r interface (12 , , a * Peri ^eral devices, namely: a 

Printer (i 4 24) ' ° ard read *r (13, 23) a V • 

24) and a cash Hi~ ' a receipt 

casn dispenser (15, 2 5) . 

5 - The terminal as claims • 

-e user inter C^l^ * characterised in 
d"Playunit (31). Com P— es a keyboard {22) and & 

6 " The terminal a8 H . 

dedicated l inks . Catlon links (17 or 2?) 



7 - The terminal *q • 

; n h ; ch . the — ca tion llnks 2 — 

«* "Nation slgM1 tras ; ^ Uprise a modem 

ans for enabling 



13 

transfer of signals from the modem through a telephone 
network to a server. 

8. A banking or retail transaction network comprising a 
plurality of transaction terminals (II or 21) as claimed 
in any one of the preceding claims together with a central 
server (16 or 26) to which each of the communication links 
(17 or 27) from the individual devices of the terminals 
are connected. 

9. A banking or retail transaction network comprising a 
plurality of banking transaction terminals (11 or 21) each 
including a plurality of peripheral devices (12,13,14,15 
or 22,23,24,25), a central server (16 or 26), and 
communication links (17 or 27) from the terminals (11 or 
21) to the server (16 or 26) characterised in that the 
links (17 or 27) extend from each individual peripheral 
device (12,13,14,15 or 22,23,24,25), in a terminal (17 or 

27) directly to the server (16 or 26) . 

10. The network as claimed in claim 8 or claim 9 in which 
there is provided a banking information database (18 or 

28) and a communications link (19 or 29) between the 
banking information database (18 or 28) and the central 
server (16 or 26) . 



14 

ABSTRACT 



BANKING AND rftbtt m 

RETAIL TRANSACTION TERMINAL ANO NETWORK 

A "' rki - or retail r^^. 
» A ™ ("I. comprises . termin41 ' '« example 

««* « « »« interface r 12 u ; a : y / f peripherai 

printer (i 4 , 1 ^' ' car <i reader (i 31 

(16) is , di ^nser ,15, . recel P«= 

(16) is located externally of the ' ' Cent «l server 

'° the te ™ (ID threat a ' **« "n ked 

™« »nx tlV also extends to r ati ° nS 

*J«=« so th at they are direc V ™»~r* 

««• Addi tl o n al ly the indivxdn " ° f the 

-nected to eac h other over th e 1 T^" 1 «• 
to co™ unicate direct J ^ t (17) to enaWe 

A ban Mng informatlo h n ;; t h ° ther °" * Peer-to-peer 
» connected to the cen L *>"> (13) 

"'option sign ai connection ,l 9 ) Ver <16 ' tteo »* an 

A banking or retaij h*. 
«»»"ty of banJting tra t n r ; a n c S ;= ti - —or. comprises a 
connected to . ^ ^« " terminals (U) ^ 
— ic a tionl inks (17) . (F - ,16, throu g h 



2* 



2) 



2L 



ATM 



30- 



User 
Display 



Central 
Processor 



Card 
Reader 



, | Receipt [_J_J Cash I 

[If-' T j Printer j |DispenserrH»3 



Keyboard 



WAN/LAN/Dial Up 

RS-232 or SDC 
Connection To 
Peripheral 
Devices 

X 




^2 

f S£ R 
INTERFACE 



DRIVE R 



S3 



*3 
I 

CBRD 
REftDfR 



? 



RECEIPT 
PRINTER 



^5 

? 

C9SH 
PISPENSER 



PERIPHERAL DEVICE DRIVERS 



1 



3 2. 



WIS PAGE BLANK 



(USPTf 





Server 




Legacy 


1 




Host 


• 









)7- 



ATM 



WAN/LAN Dial Up 













r3 










/5 

1 


User 


Card 


Receipt 


Cash 


IntcrCo.ce 




Reader 




Primer 




Dispenser 



f\Q 3 



Events 



User Interface 



Card Reader 



•CARD INSERTED" 



| 'Tiease Insert Card** 










"Please Enter PIN" 



'USER VALID" 



(Validate User PIN.) 



"£I0. £20, £50. £100.. 



"CASH_REQUEST" 



Cash Amount £X 



•CASH STAGED" 



"Your Cash is being counted* 



"CARD PRESENTED" 



'CARD TAKEN" 



'•Please Take CanT 



^CASH PRESENTED" 



'CASH TAKEN- 



'Please Take Cash ? * 



Enable Card Reader. 



•c 



Card Inserted 



Present Card. 



■ Card Presented ^ 



-c 



Card Taken 



3 



Dispenser 



Idle 



Count Out Cash 



c 



Cash Counted 



Present Cash 



Cash Presented 



c 



Cash Taken 



D 



F iq 4- 



THIS PAGE BLANK (uspto) 



